< r Searching PAJ 



1/2 -J 



PATENT ABSTRACTS OF JAPAN 



(H)Publication number : 11-177047 
(43)Date of publication of application : 02.07.1999 



(51)lnt.CI. 



H01L 27/108 
H01L 21/8242 
H01L 21/316 
H01L 27/115 
H01L 21/8247 
H01L 29/788 
H01L 29/792 



(21) Application number : 09-338586 

(22) Date of filing : 09.12.1997 



(71 Applicant : HITACHI LTD 
(72)lnventor : YADORI SHOJI 
SUZUKI NORIO 
TANIGUCHI YASUHIRO 



(54) SEMICONDUCTOR INTEGRATED CIRCUIT DEVICE AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve reliability of a 
semiconductor integrated circuit device provided with a 
plurality of kinds of field-effect transistors having a 
different gate insulating film thicknesses. 
SOLUTION: This is a method for manufacturing a 
semiconductor integrated circuit device, having a first 
field-effect transistor whose gate insulating film 10 of 
which is formed in a first element forming area 7 on the 
main surface of a semiconductor substrate 1, and a 
second field -effect transistor whose gate insulating film 
11 of which is formed in a second element forming area 
6 on the main surface of the substrate 1, with a 
thickness which is smaller than that of the gate 
insulating film 10 of the first transistor. In the method, 
thermally oxidized films 8 are formed on the first and the 
s cond element forming areas 7 and 6 on the main 
surface of the substrate 1, and a deposited film 9 is 
formed on the main surface of the substrate 1 including 
the surfaces of the oxide films 8. Then, after the 

deposited film 9 and oxide film 8 are removed from the second element forming area 6 a 
thermally oxidized film is formed on the area 6 and gate insulating films are respectively formed 
on the first and second element forming areas 7 and 6. 
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^tLtftf L, mJfEp 10£®«9gS 2 

y^i/ifc-cgfc*-*-*. eoxgie*^-*:, a&tejHBt 

2> * -CS&JftigHBI 5 y f- V ^ & *wfe V\, ilitro ? j: 
y h^yf-^VX^ />&< 0 %<£>;*— a? 

^frS*: ft, «a;y^fflS©JBtff!^2 0 [nm] 
T-tt, iyfy^ili2 2 [nm] «3tE<758tflS 
"Ctt, r©22 [nm] ^fc*»t<OS^^ 2 0>»-?&jft 

ttftflt 5 ttm y ^ $ *tft V -C, tcSgE 4r 5 

[nm] k:fi«-fSii:5»s-e#fc. BP*>, 1^^)15 

^T-coxs^m 1 1 (e^-r„ 

[0 0 5 3] jWe, B&fE^jx^Ml 0?r7y>y^Lt 

S i l £ 3lfrafcKl©^B<Off2©5» ; f-JgJ5fc««Jit5 [n 
m] ^«?ff$o»IWfcJ|*»e>/j;5^--hi|6iBkfflti i * 



<Ui*4j«**t*. £©igK:.fc!K fS^sy- 
h3&#IBIl OS^- MbKRl la^jjfcSftS. * 

ft*, mmmsimmik+zmtmzmiiuxtos-xi, 

=ff5c etuej:!?, hil6»«l 0©ttft4ri$]±-*-<5 

[0 0 5 4] *»e, itufEy- h«6,«SS 1 1 ±RtFy- h 
ttttftBE l 0 X^-g-tp p 1 Xco^ffifc 2 0 0 

[nm] Um?>m£Rlt4 X 1 0 20 [atoms/cm 3 ] mS. 
t, ^©m, *(lia#ite*^*«t±ro^:ffi»c 5 0 [nm] 

So 

[0 0 5 5] <we, mmmtmmm 1 3 , 

-Ml lXtey— Ugl 2Sr^-t-5i:*Jc % fulH^ 
- hiiil OXtey- Mil 2Sr«flfei-5. e<©-7* 

[0056] m-, mm p M^^stg 1 ©xscom 1 

T?a««Jfci»AU, t<D^ 0 0 [°C] , 20» 

5-^pIfift:ItSl4^Mt5 0 #n>roagtA 
fi, g^WftjJIAfias 1 X 1 0 13 [atoms/cm 2 ] 
t/*A«pO^^^^*^ 50 [K e V] CD0ki$TX-ft 

[0 0 5 7] iSfetc, 8iflEpS!^*#»El©±B50»2 

ftalA*^5 7 X 1 0 12 [atoras/cm 2 ] S^S.^^A^fW 
x^;Kf**6 0 [KeV] 0^#TT'f?5„ — #Wn 
^^^^Hd$ l4|jy-h 1 2 & t*ai£l6»8t 5 
*fLTlES^T'M^ti2>„ " eS-ec75XSSrEll 3 

[oo5 8] we wm^-hnui 2(DMffi*m?y- 

(>- Hit p ^2g{£giSE l ±©^ffifc|WtS* 

[0059] jsfctce, mia p 1 <o±m(om 1 
•wwifttiAL, v-^ii«siu : kw'< >mmxfoz 

ff^«l 7»21H' K^*— tM e&VSi&MUR 
mSizttLX&£.m&XM)££tiZ 0 eoxglej; 9, 
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[0 0 6 0] fcfc, «f1BpSi|6i»«:*|Rl©±ai©KS2 

mi 8fi-^'T k**— a-*^— iM 6Rnm^mmm5 

[0 0 6 1] S5c(C, HtFlE p S!¥lE#St£ 1 ©±®±©:£ 
1 9fc*tt?L«:«MfcU ^©^ JHUMMKl 

[0 0 6 2] i©<fc5(C *3ttfc»«lcJ:ixtf % WT© 

fcmi&sktmbfrz. pi**#ssioiioisic!) 
sfc^jsfcffiWifcy— M6»Bt i o^^$nsm#2a 

©*^fift««JbKl«#Sb* h 7 f Q 1 ©<7*- h 

iUKi o<k!) tivw^-ey- hiS&g^i ia$«Mfc£ 

itsmi <o3=m±\z.mmm9 &7£/&u ^e©^, ^2© 

*^j*«WLb©iW« 9 XVJRHMka 8 £|5£* u ■*■ 

z&mttzy— v-mm^i orw— htmmi 1 

mmzm&L $nti4Mc ©fit 4 ft ics*^ a-wt* 
[0063] roflfcfcfcj:!?, ^2<Dm^m^mm±^ 

^J«*Hfc«aa 9 &Ot5»*-ftffll 8 Sr 
I&jRIBE 5 tt±ilS]!1 9 T-«^T*3 D , ±t»Jg| 9 2*B$£ £ 
* -eSi&JfetiaK 5 fix. y f- V ^ $ tLft V •><£> T? s ±6^ 

s. tso-c, m2<D£*Bf&.m®tm7-ftm 

[0 0 6 4] JBl©*^J5R««±»c?gj5fc$Jt5 
h«l 0 ©ff £fc#LT*tlMI 9 ©ff £#i&«> 

^V^fitiJfc&'ffcffli 8 ©ff $ (dJt0i] LTlf^p-r -So 
[0 0 6 5] jSl©*^»J*««±»C?gJ5fc*HS 

y- h &jmk 1 0 *jrur4ur s Rvmmm 9 -r?^ u 



«d»<i5*w»j*f 5 - i: tcfc t> . aii^jK 5 zmmm 

[0 0 6 6] ft**, afcSfefcJBtt-ett, IB 1 
^©m, JR&ftJt 8 ±S:-&tpafcR±©^B5lc:*B|lflS 9 £ 
S» 1 ©*^fifc«*±»c:ltaBt 9 fcfc LT «t 
-<TRIT(±ifl|^i:S«i:©#E©^K)^«<, y-* 

suet i o x^^mtm^m^L-r^, % 1 ©m^j* 

tizmsHtmrimmte. m2<om^^mm±\zy~h 
n&Mm i o x'&zmmkm*Mi&i-zm<vmm-ik!iimm 

W$.±-RTf-Wi 2 <nm*Mt$.mi&±*'£t?msi±<D£:W l z. 
*MaK9Sr7£j5£U ^r©^, 2 ©^^®«±©li 

ftlB^LT, ff^©S^4^— hjf&Bkttl 

8 »JftXS»Srffi«-C#S. fl$ 

2 ©*^fia««±roisaK 9 sr^*-rsK, ±s«j^ 9 
tcv ?r ^*-rtv« i v ^cdx\ Qizmmsg 5 ©^ y ?- > ^ , 

[0 0 6 7] ' *HSSff^T'«, -fk^^«WS 

Co^tEBjLfc^ ffi&il&gyBI 5 fills' ^y^feSr 

[0068] (mmmm 2 > *36*?g«if4, y- h 

[0 0 6 9] il 5ll*3li©*I^li2Tfe5^»: 
^©«^Sr^i-»fBigT-*>5o 

[0 0 7 0] HI 1 5 5 fC N *^ig^«©#3gft: 

S«2 1 Sr^ffir-f 5«J*Ki4orVN5 8 
[0 0 7 1] gfHBpS^*^S«2 l©±ffi(c«^l© 

ai-^j**!*. m 2 nmttammRxm 3 ©^^^ 

»J««*f4, pl¥W#S£2 1 ©±B©^^«^*5E 
(c^^ixfc^ 2 4 ©m 2 4 rtlcSfcai^ixfcii 
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<«*l«jfc:£«) Stress. 

[0 0 7 2] tulS^ 1 , m 2 , SI 3 <£>ifc* roHl^^ffi 

[0073] mmm i o*-r-»i««*»ctt, n^+^u 
*r«o n m*m&mm 3 6 n m^m^m^ 4 o 

h ? * Q 3 » N hitfiHUBI 3 1 <7>J¥£#; 

2 5 [nm] ^{-ISft^^TV^S, -7*— Mf&gdg3 1 

i&a&<ffcBS 2 7 \ mmm 2 8 &uuesut 3 0 xm& $ 

[00 74] iulE^ 2 (D^^^ffiJKtC 14, nft ^ 

Ml SFETT-M^, f^^i^j&ffligci: L 

©n3!¥2*#W$3 7RXf—tt<Dnm.¥mfcmm4 It? 
*J5fci*;h/Cl^5. nl#im4 lttn^3Jft:«lig 

3 7^it-«Ti«^w46«ft»cia*$tbTv^s 0 

Mh7y^^Q4l4 > y- M&gyR3 2<om£& 1 

2 [nm] sa^ig^&tvcv^,, y— bif&mm3 2 
[0075] mmm 3 ©*^fifc««^r±, n ^-r 

MISFET-eS^^h, ±fc, ft*;«fS«tL 
7'-htft3 4, y— ^««stfKW 

*f©nl^fi«i3 8SU ! -*t»nS2ji*ft||«4 2 
TW^ti/C^S,, n S!^S»ft:fi«E 4 2 linlfi^l 
t&3 8izlt^<xM^I&®%km^W>j££tiX\,^Z> 0 rcoffi 

4 [nm] @s»cia:5t£;ix-c^.5„ y— bifagtjjg3 3f* 

[0 0 7 6] l#iSh7>"^^Q3© 
y- h»Sl3 1 (4, ttJUgjjR h 9 yy^ ^ Q 4 ©y- 
hif-6a:«3 2 «fc 9 fcffVN|BWfT?«flfc$*L, h 9 

^S***Q4©y— b|6»BS3 2tt, i#afth7yy 
^^Q5©y— Mftafl|3 3,tnfV^T«^|i 
S#^mh9^v ; ^^Q3cDy— h&«i 
13 1 fcBHm£;h,.5*JHfifttt, tiMJSh?^^ 
Q4©y- Mf&gkaH3 2(Cppjp$^5lt#5^<t 9 tiS 
<fc5 «fc l^f7V^^Q4 07' 



[0 0 7 7] &tc, fttrfB¥*^8@&&aroiitii:2r& 
(Co^T, 111 1 6 2 2 (»[aS;#ifc«:R5l?-*-Sfc«> 

©BfrffiHI) Sr/HV^-OftWt-.S. 

[0078] *f, «itii^jefis*a»b*s P a** 

fcyjSrfcJl^T, HuiE^SSfrStE 2 1 O^EO^^-RI 
*MStei*2 4$:JB/fcU ■*■<©«, ^2 4rt(cffl5i$6^M 
2 5 SrJgfifc LT, Mffi p 2 1 ©£B©Jf| 1 

[0 0 7 9] fttc. Strffijg l <B*^j5fc««_h % 12© 

S^5-7r^2 24rMu *W5* 1 , 

JB 2 , Jfif 3 ©5*c* ©*^JKj*ffi«fc nl 9^A&& 2 6 

[oo8o] y-ywmmzmit^o^y hx y 

9->yfe-eStJfe^ S '7T*fe-mM2 2«r»*U ffJlBpS 
2 1 ro^ffiGDfg l <Z>*^?EM£««, $2©i 

[oo8i] Fysfmfcpix-m&iktDm&M^ 
^■M^m±iz5 [nm] mM<Dm^<omm-ftm2 7* 

[0 0 8 2] ftfc. te^»fcJifc*8:&te/H U flMBjfelfc 
fl«8*r»j«UfcB[«K:» 7_hXtHl&l6l» 
125 _k£r£t? p 2 1 Jup^ffifc, 1 3 

[nm] S^C0J?$O^k^^? 3 7 , j;S±iai2 8 & 

[0 0 8 3] Jfcfc, S«EpS¥3l«ca&tS2 

1 ©*^JBfcfctWgU:$r«V\ ^ 2 XU«SB 3 
*6-h^^P ^ttfc-^^.^M2 0 Sr^^-T-5 0 t^^M2 
0(4, 7* hRS:ffiV^7* h y y^77-f 

«t«f5 0 ^^^M2 0f4 s fiBJxJi, -ewffigPdSffi 

[0 0 8 4] ttif5-^^.^M2 0 Sxyfy^T^ 

^tLT*MU Sttiapffi4y»ff»Kl©±ap<Oj|5 2X 

S&|feB«5{4±i«Ill2 8-CS^TV^-5©T% ±t 

9UK 2 8 * * -caaiieiBkBt 25111-7?^ y 

[0 0 8 5] ffJf5-^^y'M2 O^Tj/yy^LT 

S^^StE 1 ©±®©^ 2 Rt/^ 3 ©*^Jg/ifcffl«± 

ids [nm] mm<nmz<Dmmkm2 9&Mi$.irz 0 z. 
£>mmk&mx.mzi$\,^x, m»m2 8ti®&it$tix 

1 <z>x*mf(immbmmtm2 1 h<nm^m^wikvc 
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[0 0 8 6] ftfc, ^b*»}f JSll*ftSr«[ffl U flftCiRft 
ftil2 9*r»fifcLfcaaKl, ±§SflB£2 8_h, ftHttfcl£2 
9±ftt*S3&l6»BI2 5±*-&tf p9¥$MI2 l_h 
<D±ffitC, 7 [nm] &©S&fbS*Bl7!>>ibfc 5 

flMEifcHRBMtflt 2 7 s ItWR 2 8 StK*t«M 3 0-5^ 

±CfRtKftK2 9S?J«±taiK3 0*»fe45y- httflkSt 

[0 0 8 7] HufB p 3!¥*#a&K 2 1 ©±lOf 

[0 0 8 8] #;K: S |fJ|E^Xi7M2 1 ^^y^-lyV^r^ 
^ittft^U Stlfa p 1 ©±1C13© 

*-r-»fife««±©ita[iBt 3 o Rxmmtm 2 9 & * = y 

H:JR2 5fi*t«JK3 0T-St?^TVNSCi-e, ±ft||J8l3 0 
;5S^5fe$tt5*-eS)i^igUK2 5tt3is/^v>/$tt^ 

[0 0 8 9] iWd. SulE-^^^M2 1 t7-y-»^LT 

l^jgffSffi 1 <D^M(D^ 3 <©Sf ^figffi*_h(c 4 . 5 

c n m] w<omis (Dmmitmfa f> 4sy-h 3 

4:*fflMk:tt2 7 tro|«XV*2<o*^j«fli«tjRBMIs 
«2 9 4:«>IWfc««Ev^iMlsK^Jife$^S. it 
«£|2 8^^*913 Ottigt&{b&;h,-CIBSgaS[Rj_h-r 
5. iOItfcJ:!), Hft*«3 1. 

3 2. &t>*3 3^Adtt«. 

[0090] miE-^- hmmm3 1 ±, y- h«g 

tS2 1±©^ffi|;2 0 0 [nm] U&(Om^S.XI4 X 1 

o» [atoms/cms] um^m^mm^^^mmm^ 

<7>£Ktc:5 0 [nm] $©|$<fb£i*B? 3 5 Sr-fb 

[0 0 9 1] IMBB{l££*JR3 5, ffifa#ft;AS 

i!3 1±, h*&»l3l3 2±, y-M6W3 3_b 

4 ro^^r h mxfa<Dffitsimm&ii&mm 2 5± 

[0 0 9 2] ^td, mts.mi<o%*mi$.mmz—M<on 

t&fE8S2ro*^j£|n$jc:— St©nSiNI««3 
7 W*Vffi&*&T?»fc»K:HMfeU 



3 ©**-«Mfc«*tte-a* © n S^ffltg 3 8 fcW ^" 

[0093] ^ic, taiBy— MS3 4comm^mo-^ 

— *r<DnS?¥^MB*4 1 Sr>T^-VfTii*ffi-«lRfl«jfcJg 
JifcU MlB*3©**»J5fc«*te-a*<On3!ifi 
*««4 2Sr^^-VfTii*Sc-e»WWK»^-t-5 0 i<75 
XgUl,fc!K i#Mh7y-^?Q3, Q4MQ5 

[0094] wis p m^mwwR 2 1 ±<D±miz 

• mMUM 3«r»/ftU toft, ffrflBJIMttilftlR4 3 
fcS8tt?LSr«filEL, ^©m, 1ft1BJ||iqMIMt4 3_hfc* 

[0 0 9 5] **KS«5«8-c«: % ft 3 t>m*mtit.W*bM 
«15 [nm] -Cfcofc. S#Mb7^^Q3X 

te»4, *3©*^?e?j«fii«i:ffiiijatftii2 5 trow©* 

*#^«»©g«eas 4 0 [nm] ^otrii^^ 

J: 5 ft 3 1 fc. itufcj:!?, m 

J^St^ h7 >'^?Q SCDi^^'iy^- Uyi/aftttI?, 
tut^-V^ciS L^WttSflEcoo. 3 [V] tfX&TSr 
WJT-t, S^M h 7 > v 5 ^ ? Q 5 ©jEt41ff SrH 

[0 0 9 6] (3gJ£^fg3) *SSJ6JgflBtt, 77r>a 

[0 0 9 7] 112 3itt&W<Dmi&&1&3-X?ib?>T-{ ? 

[0 0 9 8] 111 2 3^-f.fc 5 W ^ o zi^-t 0 ^ — 
^8 0f4, Mfflff, IB«gp, AtH 

MS»S(i7'nt7ta=7 KCPU)8 1T?« 
/^tiTV^o Atti^gBttV-^AtHTJlHlSS^.^-y h 
(I/0)8 3t-i^$tiT^5. lEttSPfiRAM^-^s/ 
h 8 4WROMa=y h 8 5X'mj&£*lX^Z> a RA 
M3--y b 8 4 (CfiDR AM (Dynamic jRandum Acce 
ss Memory) XWSRAM (S.tatic R.andom Access 
Memory) a^fc^tl/TV^S. ROM^.= y h 8 5^^^ 

fflttAttiAf-^/^d/O BUS)8 7^4LT 

■So 

[0 0 9 9] MfcZ/cz-fes/lf-a.^s, h 8 1 f^ttl. 8 
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=f— *K\&tm%=>--y Y 8 3fcttl. 8 [V] ftfN" 
2>m%-$)% : h7>iSx?%.Zfi3. 3 [V] ftfE-rsm^ 

[v] t!)f^i-s«#^^7v^^ ; ^'^s^£^$^^Tv^ 

[0 10 0] ftfc, mt^4? nn yt'a^- 
*iiSl:o^t, 0 2 4 (!^®0)£^Ttftl3J!i-;5 o 121 

^w&'&mmm^it^v-tMs 15 [v] inti-<5« 

#Mh7^^Wl. 8 [V] tt^^m^m 
[0101] 02 4^1" J; 5^, fttHE^-f^ n^>t° 
t£5 1 &l£fck-fZ>mf$^%:'DX^Z> 0 

[0102] miapa!^*#as5 

ps^attt&es 1 <D±m<om^mmmzm 

[0103] wiaa«<o*^?g««*<o 5 

[0104] MIS* 1 0*^-J!Sfi!E««tCf4##a*»f^ 

Flfl £M> ft^MIS«i:UTffiffi*Wpi 
^/MgigE 5 7, MftRjR( h is^mUBO 5 9 , 

si^hiS(7P-r>f M® 7 0s sra 

ttJUR 6 1 , h mm ( 3 V b d — yV^— h IS) 

6 6, y-^WRtf K w vw-efcs-a© ni* 

[0105] iluffi^#«ttiara*^Q F 1 ^c£> 

att, §i^MS7 0m^tlf^, &j£ 
h 7 0HKW Vffl*-^- h 5 9 £ 

^?I^-MI7 0Kiy-Mft|WBt5 9S:ifiLfc3iu 
[0 10 6] «OTa*2 0*^flfc««fctt, 1 5 [V] 

«x.tfp^t^/HMI SFETT«Jtl, ^ 



W y««-et>5-»© p 7 2Rtf-*j-<B 

7 5ttp 3!¥3MttW« 7 2 fcJt-<Ti*5FI*4*»*fcK3fe 

ftiHK3 l<Dm£&2 0 Cnm] gS^l^^T^ 
£ 0 y- hffiJWR6 4 tt, &8{b9t6 2M«««6 3 

[0107] tuts* 3 (Dm^-Mj&mma*. 1 . s 

[V] 1 f^ti n f t ^»li©iJWi* h 7 y ^ ^ 
^ Q 7 £Sfl!/i)t$tLTV^£ e r<Z)t#Mh7y^^Q 
7f4, «^nft^HMISFETT«Jtl, * 

5 7, ^h«6 5, y-MS6 8, y— 
XT* K W ^««T?fc ^ — » CO n S¥3H*fB« 7 3 
-^nl^»f«7 6 Tig/Si* ixTl^ 0 nl^i 
f*H«7 6{inl^fi«7 3 fcJ*^T«^ffife»ff 
{CfS!^^^TV>^ 0 rcot#Mh7^^Q7lj:, 
M6IKHt6 5<DffS*si 2 [nm] 

[0 10 8] itf>«fc5^ t#Mh7>"^?Q6ro 
£*— M&HR 6 4 tt, h 9 v ?Q7 coy— 

M6JNR6 5i0 fcff^BW-eWjsfe^ixTVS,, 

ax*> 1IM h 7 y v'^ q 7 roy- hffi 

[0 10 91 siffi^^B^y^^ogilJ 
SHcoi^T, ill 2 5 7bW.m 3 2 (§£i£;frj££fft^-f-.5fc 

[0 110] *1\ ^&tt^ttA&*a>e>&£p£H&« 

5 1 zmm-r s 0 ifcf^ tujecomt^ig 1 tc^ l 

5 4 SrJ&sfcU to*, * 5 4 fttdSi^ 
IlCl^Mfi, !2C|fMW, $53 <Dm* 

[oiii] mz. mmibtom&mv. tmpm^mit 

m& 5 i <D^Mn% i <r>m=H&$LW$.±~ % 2 co^^ 
JSfe««2feVj(S 3 OJH^ritflWEiK 10 [ n m] ^ftco 

[0 112] ftfc. l(IIE*l«>*^«*«*fc5F#fii»t 

S>?3:/HH*5 6S:»fiJE1-S. P<^^Att, 
Al:* 5 1 x 1 0 13 [atoras/cm^] mftXl/^AB#W^^ 
;^i^300 0 [KeV] <D0k¥rTXf7Oo 
[0 113] MIS^ioSl^^«s.^3ro 
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4WAi*5 1 x l 0 13 [atoms/cm 2 ] ilX^AiW 
x^li53 5 0 [KeV] (O^T^fi 1 5 . Z@@ 
W^A(i, *»«jfci*A*as 3 X 1 0 »2 [atoms/cm 2 ] 
lIXVlAltWx^^^tiS 1 3 0 [KeV] 
TT*fx5o H|H]@<75^Att, mm#3*zmAM& 1 . 2X 
1 0 12 [atoms/cm 2 ] gSS-^A^cO^^^^*^ 5 

0 [KeV] (03kWTT??fbo 

[0114] mmm 2 <Dm*B)&mmc7Fii&!&ok 

l,XMR.Xftf* ^Sr-f *>-JTii*ife-eaiR«Ifc*ALT 
nl^®«(5 8Sr^-f5o »©3*Att = IIIfc$i-tt 
r=ffv\ ^OgL sKn VOgfASr^TPo — IhISO^W^ 
Aft, S&lft&^Afias 1 . 5X10" [atoms/cm 2 ] 
mStRZtm *M<D=-*fr*rm& 7 0 0 [K e V] <D0kft 
TX'fto 0 -0 S ©»©*Att, i*«l4tAi#3x 

10" [atoms/cm 2 ] gglt;iA^©x^;V^i^ 3 
7 0 [KeV] ©ftfTF-Cfri. H@ g ©*©i*AH\ 
SH-W^^A*/ii 5 1 X 1 0 12 [atoms/cm 2 ] m&JBiZm 
A^F©i^/V^ii5i8 0 [KeV] «0#;#Tt?ff5o 
#n >co^Ate. S^lft^A*^ l . 5 X 1 0 12 [at 
oras/cm 2 ] mSST/^SA^ro^^/U^S^ 2 0 [Ke 
V] (DgzftTX'ft O „ iiS-e<75Xg^E12 5(C^t"o 

[0 115] 7y»*»«SriHV'»fc^3;s' b^y 

¥m&&&L 5 i o^ffiro^ i (Dm^m&mM. ^2<om 

[0 116] &td, K^-fiWkjfe-CfRiMbAftatlSU, 
MIS p M 2 tm&g& 1 <755EffiCO^ l ©^^^^1g«_hlc 

io [nm] um<ow-^<Dmk\tmt^h^^^—vmm 

[0 117] ft};:, miEiR^JsEIB^c-hSr-^tf pl*i 
5 1 ±co^ffifC 5 0 [nm] SS©ffSXU t 4X 

1 0 2 « [atoms/cm 3 ] M&CD^mVotikmcDgr&ih&mm 

[0 118] fl:¥*tfiJjfe*ifcfcttJH U fulE^jS 

y— 0±CO^®td < 4 [nm] gS<£>ff£cDgHb 

S« 7 [nm] SSrojp$<D^kffi, 4 [nm] g£?GD 

i9$ro^-ft^s 11 [nm] ng.<Dmz<Dmkm*myK 

Hi 2 6 \Z^i~ a 
[0 119] UWBJBl©*^j«««±Sr«v\ 

[0 12 0] HufS^^^M5 0 



£HI2 7(d^-r o 

[0121] ftilB-7^i?M5 0J:7-r>y/LT 

Bft*Lfc8L fulfill? 2 ©ffMlB«±Ri;i 3 CDSt^- 

[0 12 2] Jfcfc, K9^l*fb^j|&lMbte3B£«U 
«HB»2XVJB3©*?-«^tt«6±fc3 [nm].tS© 
ff$©«ftl6 2^Mt5„ ^erom. -fb^mtB^fcft 

tP plfiMS5 l_hCD^ffi(C, 17 [nm] CDJ?£ 
«fc 9 , 12 <0*^-JH?j5fc««_hJc:jRHWkK 6 2 £09(681 
2 8 

[0 12 3] ftfc:, IWBJB2(OJ(f?-?gfi6fH«±S:av\ 

15 1 Rrim 3 ©SR^^«±*SM □ ^fcT^?M5 
ltf^-f-So v^^MS 1 IJ7t b !) y^77-ffif t 

&DE5 5Jhtcffig-f-5±5^^^tb5 0 
[0124] ffiffi-^^M5 1 Sr^s/^V^;* 

* t LTtffl L, fflCJB 3 <0*^Jg^ffl«±©*Blfflt 6 
3&U9WMkff6 2, SIBJ|feti:BI6 l±©*i«IBl6 3£ 

m&t&mms s^^mme 3xmt>tix^z>e>x, mm 

m& 3;m*£*t5*-Ciiaj6ig«5 5«^y^V^$ 

[01.25] JJcKl, M|E^^M5.15:7y'>y^LT 
BfcSLfcflL K9-YWb«feTM(HMIsftHH«r*L, fulfil!? 
3 ©5^H^fcffi:t&&_hfc: 5 [nm] CDf&gMbJB 

SK6 5*»fl!t**t5. 

[oi2 6] w:, B5I2-7 1 — h mmm 6 4 jt&tw— t- 

M16 5_h^tpp^^S^6 5 lJh<7):£ffi(;i2 0 
0 [nm] m.&<Dm£RXf4 x 1 0 20 [atoms/cm 3 ] g 

^-co^, Buf2#fe B B BS^a±co^:ffitc: 5 0 [nm] 
gft<75/?$co^{bS*JK6 9 *r<k*««j«*ife-c»j*i- 

[0 12 7] Jfcfc, tulE^bS^6 9, «rfE#^ B B B SI 

16 i±»c«ww^*-h«s6 6, mT-^mmm±^y^ 
—mme 7 *Mf&-rz> itrcy— httiuie 4± 

^r^T-CDXg^|H3 O^fo 

[0 12 8] fttc, liMEjB2»V3l3©*^fifc««_h 



(13) 



<$mW-l 1-177047 



[0129] tu|E-^^^M5 2 ^xyfy^^ 

^/fc-rs,, mm^mxte, s$iw4#Ai!js ixio 

15 [atoras/cm*] m£.RXfWA&?<D^/ls*?M& 5 0 
[KeV] (D^TT'^ff^, CtOXStCiD, ^FffBtt 

[0 13 0] BtFlBm2(0^ff^^iig^^M^ii: 

v^-Y^-vn-^ffi-eiiiR^fc^Ab, y-* 

fflHS.&U 5 KW ^«T*fc-5— p 7 2 

£l?/&Lfcm. HfIfE^3(Z)^^fB^(c:^fei^i LT 

[0131] SfJtey— hffi^6 8 (DMW&m 0 f- 

fElt^QF 1 ©tlll&Iit'f K<7;*- — A-;*-*— 
f-7 4 SrJfM-TSc WK!?*-;^'<-t7 4(i > p 

[0 13 2] Buf5m2^^^fl^^M#lt 
LT4?n VSr-f^-VfT^ffiTil^iC^AL-. y-* 
I«Xt; K w-f" >^«f$>5-M© p 7 5 

*£.K.U ? KU"l' >iilgc-C$>5— *fWnS^#:fflJsg7 6 & 
[0 13 3] Jf Pfljf&»J@l, »fg?U £:JgIB«M$ 

[0134] *nmBMX'iz, m3<^m^mmmmtm 
&mmm 5 5 1 ^m^m^mm^u^mit 5 [ n 

m] X'h-otc, W.R%3%k h9>i?*?Q 7<D<?— Mffi 

[0135] 7^*3, ^mmmrnxn, m3o icstig 
j?£5 [nm] ^^^b^sy— Yt&mme 5£ 

^j&Lfctfs, r<oa:^^i^ii^(NO)^(c:J;5«fi: 
9 0 O'CcD^-fb&SSriiiD-rsr irKJ; 9, hWiM 
16 5<7)fa«'(4?rS^f6]±-f-5Ci^-5j|| T $,2 )o 



[0136] (H^Ss 4 ) *^JS^fliT-f*, y- hite 

£51/8 Lfc#J(--o^-C, m 3 3 3 8 (Sf^&^r 

[0137] m 3 3 fi, p m^mfcmfo 91W± 

InO^^iSll^lcfil 9 4 Sit^r cd« 9 4 rtKffi&iS&i: 

p m*mwm& 9 1 o^bcd^ 1 (Dm^mt&mmz 

^ffS« 9 1 ro^ffirofg 1 &T>*|g 3 rom?-ff^fH^{c p 

i<Di&m<D%$2<Dm*mf&mmznm<?^;ismm9 8& 

[0 13 8] ftK:, MIE^ff^|B«Ji^tpp^^ 
frSte 9 1 JiO^:ffi{C 5 0 [nm] S^coJi:£.SXM X 
1 020 [atoms/cm^] SftO^MfeaSW^fiSijiBI 
^b7teS^3Sy- W100 ^^^ffi^jfeT?^ 
U ^-O^, *ufe^lC0*^ff^ll^±4-SV\ f 2S 

<^^fflV^-CHtiS^'?ie-7 I — hMl 0 0{C3is/^>-^$-ffiL, 
^e^^, BfHH^2^r^S3ro^f^^_hroy- 
«9 9^7iyM^y^i4n o 
c0Xg$rE13 4(^^^- c 

[0 13 9] MfS-7^.^M9..0 |-7.z->y^LT 

^*Lfc^, ^-ft;^a§:JiL-Cm)fEm2SLtP^3Cim 
: ?Ml$.ffim±^m£ 4 [nm] W^-fkll 1 0 1 

«9 l±<?3^:®(c:{t:^^S?iT*J¥^ 16 [nm] (75 

Mitrnmrnfribtezmmmmmmmm) 1 0 2^^-r 
si 0 lRximmmi 0 2^? 5 ^5<7 i - hte<m^i 0 3 

[0140] mz, fuie^ 1 &t/ii 2 <Dm+wmmm± 

^t-»P>45-77^M9 1«U ^«75^, fulE^ 

3 v>m?-M!&$M®±<D%kmm 1 0 2SL^^t;imi 0 1 

T, S&i(&SUBI9 5f41t«Ml 0 2T-«*pttTV^5,(7) 

t-. ±taMi 0 2t>m4x£tiz>tLX'm&mmm9 

i>m&mmm9 5±\cfcmi-z>£ o\z.mf$.&ftz>o 
t.T-<DTM*m 3 5 (w^-r 0 

[0 14 1] ftfc, Bufc^^.^M9 1 SrTy v-V^LT 
^*Lfc#, ^-fbMa^JfeLTBUIBm3C0^^ffi 

«ii^j?^5 [nm] (Dmmtmfrbtez^-hii&mm 



(14) 



1-1 7 7 0 4 



io4«u ^-rof, utiiey- b&mmi o 3±& 

t^y- F- f&JHR 1 0 4 ± p 9 1 ±» 

£ffifC2 0 0 [nm] HS<Z>J* £2W4 X 1 0 2 ° [atom 
s/ctf] S&<Z>;Ftt4fett&0>#»£&«K 10 5 Srfls^e 
«ffiJ5feft»T?»J«L, lffllB#i|gftJ£*ffll-h<D£: 
Sl:5 0 [nm] &£0j*&0Bfl2£*ltl 0 6«rfc¥ 

"To 

[0142] ftfc, mEK^bttXIR 106, #*£,P H S3S 
110 5©^|;/^-y=y^lLt, SP^HHgi 
<**ai« 1 0 2)±tdfiJ»y- htSl0 7 Sr^j«i-5 <t 
y- M&lftJK 1 0 3 ±St>*^- hf&JRfig 1 0 4 _b 
(cy— HSl 0 8 Sr^j&U ^:<£>t&, stfEIg 2&t/|g 
3 ©*^»jat«WLh*r«v\ IK 1 OiH^»rit««±iSHI 

t5. -rS-r©xm^l2l3 7«c:^:i- 0 
[0 14 3] #clc, Suffi-^^^M9 2 Sr^s^vy-^;* 
* t Ltfl L, Sfrl5*tafK 10 2, r?®y— 1 0 

10 9 Sr^-TSo 
[0144] Jifefc, mefll 1 

^tb^o -i©^, striBy— h an i o 8 (o-hiJdb, t}?3§ 

•ttfStggi^-QF 2<DWm<Sm(r>$i*\Z.m-& 8 0 [nm] 
(O^-fb^b^-Sf-'f K?*— !fl i l 

i-s. .. ■ ..... . 

[0 14 5] jfclc, ffi&M 2 ro*^fifcffi«tc^jtt«S: 

#1 1 2&^j&1-$r fcfcJ: 9, mRtygkh^^i?*? 
Q8^^$tL2>. 

[0 14 6] ftlc, fuiam3(D^^fiiiE}c:?FM%4- 
W ^-^!T)i^j£-e514^6t)tc*A LT— *fco n m^mfcm 
mi 1 3Sr«fifci-Sii:KiJ:0, El 3 8 fc^i-J; 5 fc, 

[0147] *itit?gi»-ej4, mzm^wtj&mmhM.^ 
tmm2 5 t<om<o%*ftmm&u<Dfkm*i 0 cn 

m] t«»t©|*i3^©l fcffiWSJxfco « 
#M F 7 >v^^^ Q 8 ©y- httiK 1 0 3 ir^FWIS 
ttlB«*-T-Q F 2 ©JilWI&»JBtSrlRl— <oita[JBt-e«filEL 

[0 14 8] #3felfcJgflR-Ctt, «JM»*h9i'S? 

^^Q8©y- hffisn 0 3X'hi>mmmi 0 2 
w&teftmm+QF 2<Dmm&Bm (mmmi 02) t 



[0149] mm^ms) ^mmmxa. 0. 25 

ft) fc#»?l3«:Sfl3LfcWco^T|ftm-5. 
[0 15 0] B3 9tt**W<OHJi^ffll5-C?ifeSDRA 

M^mmm^mi-mmmx-^b <o , 1 try ymffim&vs, 

[0 15 1] HI 3 9 ^-f«t 5 ^HJS^ffiODRA 
M»4, ^al^d^^SpS^flcStgl 2 1 

[0 15 2] tOTBp3¥*ft&IEl 2 1 CISMroi^ 

£*Wt*l 2 4S.O f rroflll 2 4f^I(-a*iAStbfcS5i 
^Sll 2 SJcfco-OHHStfUtitu, 
(««6«)^fli)^ti,TV^.5o pI*i#S«12 1©^ 
-feywastcfi^^— 7"nl9i;wft«l 2 6XV P I 
^^HPWl 2 7 *v pl^Ml 2 1© 

mm®&mzt±pm$^si&mi 2 7^^$tu-cv> 

[0 15 3] 1 \*y h©1*«fcfS*^S>*y-fcA'Wu 
y ^ y -fe/uil^ffl<Dm#3a* hyV-^^QlOt 1*$B 

[0 154] WMh7>^^Q10ll p^3St 
Vf^m 1 O^ffiO^ 1 W^^ffi«(C*^$^TVN 

MISFETfMJix, ±t;r, ^**)\>T&jm&6Lk L 

0, y— Mil 3 2, V— 7«iRU!KW V^^T 

n3N*3*ft:««l 3 3 ftT^S. 
[0155] SufE^fi^^MCttS® 1 4 0 JiKSimfls: 

jk i 4 i , tii4 2 *wmm v,tL*9y*m 

3t-e«^$^^TV^5 0 ill 4 0(4, mmVbWMX 3 8 

icsa63i*4x7t^m^7y i 3 9R.zfmi®mim&i 3 5 

fca»3i**i,fc3l«7'5 ^136^ Ltl#M h 7 
^^Q10 <D—jj(D n 13 3 K«*«J 

©nl^Sfii 13 3ft 187-7 y 1 3 6 Sr^ Lt 

[0156] Jlia(ElS&Sr«^;-t-5fl:#<ai* h 9 ^is* 9 
Qlltt, plf^flcSR 1 2 1 ©±I©i 2 roi^i 

llli, nft^!MISFETt?*^jl, 
T^^^Ml&mmt LtffiI^Mpl7x;«l 2 

7 , y— hJfelSJK 13 1, -7 s — hmm 13 2, y— 7.ffi 
«RVKW^««-Cl!>*— »©nS!i|£i»#:fl|«l 3 4 
-C1»5fc£*vri^5 0 — »©nl#lf|:f«l 3 4<n$i* 



(15) 



1-17 7 0 



S e 

[0 15 7] tufB^^y t/uolfM y^^Q 

i o coy- hmmm no ran^t^ 128 

1 2 9T^/££^TV^ 0 «R»^blBll2 8tt2 [nm] 
m«.^i?^T^M^tt. ijMgffill 2 9te6 [nm] 3fMS 

<ojf:£T^;&£;h,T^So fufSMli2[E}S&^#^;-r5tt# 
Mf7^^Q 1 1 <d?— h*fe»Ki 3 1 te s 

4. 5 [nm] U&^mmkWkXJ&f&ZftX^Z* ^tl 
t^bWl3 0, hJlfeiBkBIl 3 10*^ 

[0 15 8] *3Wfe»HT?tt % SB2*^riSffi*i:aia 
ttSURl 2 5 t^WJO*^|!lffi««^a3Stt4 [n 
m] T'fcofco ^ ^ !) t;KDf#M b 7 ^v?^ ^ 

*-f«J*««i:Saj&IHBtl 2 5 t tona^m^wmm 

SJWi^iO [nm] tfcofc^^^, 

8y/cm 2 7i)^0. 3y/cm 2 ^(tiIJC>[g;^T^ N £S 
T^fco fi«ffiffl«#aft*h9^^#Q 1 IO 

[0 15 9] **W#KJ:or*Sixfc*WSr, 
fift L fa v n«sb teis v ^l^r ses pTlg-efc s r t \*mfex* 

S Q 

[0 16 0] hJfilMJ&BffSas 

«c*aniK»«^3iiffl-e# s 0 

[0161] 

[Hsoin¥&R9§] 

[0 2] Hll ^-rA-A^ffiST?«Jofc»fSI2|t?fc 

So 

[03] Elli^t-B-B^ffiST^ofc»fB|g|-efc 

So 

So 



[05] im¥mi*mmEKi&u<Dmm&&*tgL9ii-i> 
[0 6] mia*»#«aiiags««^ai3s*fe*RMr5 
[07] tm*mimm®*mm<oW£i!jmt:VLmirz> 

[0 9] WIE^»#*aiaKK«o»Jt*rftSrRW+« 

[010] nm*mi£Mm®^mwcDmm^&*mwi- 

[011] ttriS¥*ft*aiHl^«(0®^j£Srift?g-t- 
Sfc&<E>8ra0"C;fcS o 

[012] HufB^^«Ei]jeSSfiO®^}feSrSiPJ-r 
S/cfecoW®0T-$>S o 
[013] S(rlB^»^a[ilK»lt(0«ffi*ftiRKr 

[014] ^^»{2MftWIiIBS«fl|(D»3S*ftSr|ftMi- 

s^c^^»fffiig-efeSo 

[01 5] ^m(ommwm2xh^^mi^mm\B\^m 

[016] «rfa^Wfr*aiii»«iio«3S^ffi*RMr 
[0 17] mifB^^AaiHlK^B^K^SfeSrlftMi- 

[018] m¥mvmmmi&mm<D&m&&*wfi-r 

Sfcfe£>$rffi0-CfcS o 

[0 19] WIE*W#*aiaK««0»!it^j£tRKi- 

[020] mm*mfcMmm®mm(Dmmxfe*mm~f 

[02 1] Kre¥*(»K9ilElB£fo|{il^S:Rnt 

[02 2] Wffi^**«WIIlIK««(0«3t*ffiSrRM-r 
5fc»<Z>W!5l8-eS>5 0 

[02 3] «^M3T^5^^ cra^tr*. 
— * (^SlfMlttlBlKaEB) o«BSfl|^Sr*i-^p ^0 
T*feS 0 

[02 4] tufB^-f ^ pnyh 0 ^-^(cjft^tl/cZo 

So 

[02 5] iKrfB^*f * n =1 yt°a- *0>«3ft*«6S:RBI3 

[026] tfrte^-f ^n=2>-t o ^— ? <Dgimjj&:&m.w 

-fS^fecoftfrSiS-efeSo 

[02 7] BufB-vf* u^>-t 0 ^ — *0>M3fcMS«:R!l3 

*rsfc*o»fffi0T?feSo 

[02 8] mjlB^^^nr7>h°^-^(^iS3t^ffi?rR?^ 



(16) 



1 - 1 7 7 0 4 



[02 9] WIE^-f ^D3yt°a-^(DS)g*ifeS:P^ 
[123 0] mlfB^^^n^vt: 0 ^ — ? (DM&Jife&UW 
[03 1] fl|J|a^>f ^o^V^-^^MJt^SSrRM 
[03 2] tulS^-f ^a^^fc'^ — *<ajBBt;*"ft§:fft0i 
[03 3] «|BOSl^«4T?fc**Wft^lBlS« 

[03 4] m^m^Mmmmmmi^mm^^mm-r 

[03 5] ^**{»^ia**«0»3S*ft*:lftMi- 
[03 6] «ria^Wff*aiHlK»«<?5»3fi*S«rKW-t" 
[03 7] m^*#*aEK»«^»5t*8fe*aM'*- 

[03 9] *«B^HMffi 5 Ti>5 D R AM 

[04 0] tt*©S«S:RW-t-S*:»<OWfffiBI"CaE>S. 
[04 1] ffi*oSflfS:lftWi-5fc»OWfffiHT?*>S« 
[04 2] «3fe©S«Sr»Mi"5fc»©WfffiH'C*>So 
[04 3] ffi*^K«*«W , t"*fc»^»f»H'C*)So 
[04 4] ^Sffi^Mt^t^?)|rIiT^5o 
[04 5] WSt^^PitcfcfrS^^^^^^Bff^ 

[04 6] 

(Df 7^>^ 1/ 7 Va#tt t L o c o s i^i^^it 5 

[0 2] 

10 




Lfc0T-fe6o 

4-flt, 5"-a&£1M& 6-pa!?3i/U«*. 7-n 

ffi*=*>HWfc 8-*HMbR, 9-»«aai, io, n 
->v-h$&mm, i2-y-hm 13 •••■wist* 

Rs 14, 1 7-— *KZ>pS!**ff««. 15, 18- 

i>\ 1 9--JIIHM6W& 2 0-E*L Ql, Q2-t# 
Mb7^^, 2 1-pl*«#l*, 2 2-i» 
fl2£*M& 2 4--®, 2 5-M« 2 6-pI9 
ai/HWfc 2 7, 2 9-««, 2 8, 3 0-1W 

3 1, 3 2, 3 3-y-H6iRR, 3 
m* 3 5-«im 36, 37, 38, 40, 4 

1, 4 2 »OnI*3}#««, 3 9-f^fK^- 

/V^-<-lK 4 3-Jf [BM6»K, 4 4-IB?£S, Q 3 , Q 
4, Q5-t#Mh7^^, 5 
«u 5 2-«ftlfE 5 4-*. 5 5-I5ifti 
I, 5 6, 5 8-ni!?x;l^« N 5 7 ••• p S^^^S 

5 6 6 1- 

JBIIQSIfilKHE. 6 2-lim 6 3-*BUH, 6 4, 6 
5-^- bJS&RBt, 6 6 7-/; 

6 6 7 0- 

^^-hm@, 7 1, 7 3, 7 6-— WnlfS* 
Wfc 7 2, 7 5»-»©pI#*»«* 7 

l...^p-feyfa=yb, 8 2"^Py^81B, 8 3 
•••■^-*AfcBI§!B&<= a -=3' K 8 4-RAM«jx^ 8 
5-ROM«yh, 8 6 8 7-AtBir-^ 

Q F 1 -^ffJBttiaft*^ Q6, Q7-«IMft 
Sh7^^ 9 1-pI#»*36K, QF2-W 
5H415«5S^. Q8, Q9--m#^b^>v ? ^^. 1 
2 1-pI^#Sffi, Q10, Ql l-«JM»*h? 

[0 3] 

0 3 



10 20 




(18) 
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[HI 6] 



1 6 



25 24 



24 25 




(19) 




[117] 



H17 




[mi 8] 

mi 8 



M20 
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[mi 9] 
El 1 9 



32 31 




[120] 

120 



M21 




21 



[H12 1] 



m2 1 




21 



(2D «fH¥ 1 1 -1 7 7 0 4 7 

[13 2 2] 

02 2 




[ID 2 4] 

02 4 



64 




(22) 



1—177047 



[02 5] 



02 5 




51 



[02 7] 

m2 7 



M50 




(23) 



tfcm^l 1-177047 



[02 8] 

m2 8 




[02 9] 

02 9 



M51 




51 



[03 0] 



03 0 




51 



(24) 



1-177047 



[03 1] 




[032] 




[03 3] 



i33 




(25) 



W 11-177047 



[@34] 

134 



M90 




IB35] 

ms 5 



M91 




(26) 11-177047 

[03 7] 
037 



M92 




[03 8] 
g38 



104 . 103(101,102) 102 107 111 




121 



(27) 
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[04 0] 



[1214 4] 



(A) 



4 0 



i44 



152 



152 162 159 158 




(B) 



152 156 155B 152 



155A 156 152 




[04 1 ] 



|4 1 If 




(28) 



mmW- 11-17704 



[04 2] 



4 2 



156 159 

u 



158 159 156 159 

152 152 j^j 152 

53^X161 155B\ 161 153 160 ^ ^155A 160 

013 012 iJl 



013 



[B4 3] 



mi 3 



I* 



152 159 






(51) Int. CI. 6 

H 0 1 L 21/8247 
29/788 
29/792 



F I 

H 0 1 L 29/78 



3 7 1 



(29) 



%fffl¥-l 1 - 1 7 7 0 4 



[^ff 0 ] W-$L 1 5^7^ 4 B (2 0 0 3. 7. 4) 



[<&M#-S§-] *8fS¥ 11-177047 

[<&Hfj0] ¥/*l 1^7^ 2 P (1 9 9 9. 7. 2) 

wm^m mwtii&M 11-1771 

ItHSm^r] mmW- 9-338586 

H01L 27/108 
21/8242 
21/316 



27/115 
21/8247 
29/788 
29/792 

[F I] 

H01L 27/10 681 D 
21/316 S 
X 

27/10 434 

681 F 
29/78 371 



[Sitae] W-I&l 5^4^ IB (2003; 4. 1) 
[¥*MSjE 1 ] 

[«jE2ffe] kx 

[fluEF*!^] 

[#fF»#<Z>«5ffl] 

1 ] 1 <0*^J5fe«tt± 

x. 

m (a) ^ 

mess 2 <ojK?-?gfiic««±<piwiia*ji«Bia:^ i-axs 

(b) ^ 

* Kl-J-*— HftMt<r»ja-»-SXa (c) bfr^irz z. b 



■ m*m 2 ] *m#m&.<D±m<o$g 1 amm&mvLk 

1 OS#Mb7V^?^- hifeikJKJ: 0 t>»W 

mm^m^mmffm 1 ws^aMMWiLhRtf* 2 ©m ^ 

MjailCfSlfel^ MtSIg (a) ^ 
StrfSSRHfe'fbBIJi Sr-S-tr*0fB^a»**:a&tE«3 
j:M t5lS (b) fc. 

Biargfe^ -j-SXg (c) t. 

m&%i2(om?i&i&mi$±\zmmitm*j&F$LLx. 

HMMt»rttaig (d) ^tts : t 

g (a) b. 

Buiafg 2 g>*^Bfctt«_b<omita« 1 gifegj%£M^± 

5Ig (b) fc. 



(30) 



<&ffl¥l 1- 1 7 7 0 4 



BulBXS (c) <P3L ffiJBg 1 <P*^ffigfifc«tt<PiWrl?.« 

rem 2 ro^^fifefiise^aftiBiR^bflg-htcm 2cmis 

Ifjj^j'-y-v^tsig (d) t±m^ 
mtzm 1 com 1 s f e Toy- nfeHMttt, mwzm 1 <p 

&u*fg 2 <pan?-?gfifeffl«-htc»ai&^ir.Bi»^fi£-j-axa 
(a) y. 

fififBfg 2 (0»^fi£««±<p«ria« 1 (PtMMERtMHria 

8M»fldHtelfe^-5Xg (c) y. 
LdJ fc, 

mimb 1 <P* ^?gj5fefli«(OTtwa<B 1 co^flgj^tg 1 g> 

<P Tj1JfBlgft|g{bfl$Jb tcfl 2 <DM I SFETO g — h m*g 
^ 3c*ff&gfi;-*-5Xg (e) t*m^. 

SXgffliaMMfbMa, iSEM 1 pm 1 s f e T<Df — h 

BfifSfij 2 OM I SFEToy-h»^ LTWffita 



[»**9] mMSJ^ w*g5. xteif^ig 8 coffiix 
WW 1 0 ] HMMU t^PJfe<P*^tt*»li]8Sft»<73 

ffiis« 1 g?i»«Bi<oitgtt. BuiBm 1 nm+wtj&mmz 
[W*« 1 1 ] was* 4 . w;ft3g 5 , xia^S 100 

BtffEXll (a) <Dm\z. 

mm*m»&mzwt*mtf.'tz,T.ny . 

ffiia«tt, aaisM 1 g2M±M&$m t mmm. 2 ?m±m. 

mmjiM (a) t^fe^-c, wnBMnm&^ttMtzm 1 <o 
h rttft-t zz\t zmm y+&*m#mm®&&nff>9i& 

1 2 ] tasftig 3 , xaa^s 9 &m!>fr£EM 

3] §S^IE4. lt^H5. ^tt 

1 4 ] g»*m. ta^ iE3. fj^H4, a^a 
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^ <b fr«M»^-j-a^acft<iai§nsjttiKg)»»^te. 

1 5 ] ^SftS^(P^i(Of 1 OM±M5gJEg 

a T-y- tMmmMM£Mk£m 2 h g >^ 

sulcus 1 cWM h g £ hl£M£L aft 

jft^iHtr^fiK a ask: a - ±z %m&Mmm 
1 6 ] it 1 5 icmmngm&mmsmm, 

atHBMi<oa#jai^h7v^^»M[> dram^^d 

7] If 1 5 , XttffsftH 1 6 cDfiWiMZ 
* fit. «TlE^i»tf3K«P^g<o*^llt««^^agc^ 

Mo 

ft. S« 1 K g ^v?^. g jr , 

1 otMl b g £ <*>^~- h itftHMg £ 5 *v ^ 

MIL_ 

[W#* 1 9 ] 8Kll5tt<P*«tt*»|5IKaB» 

teaser, 

ffifBm <P*^ffigfife«tt. fflfE« 2 (Pg^BfiftWttL Oft 



2 0 ] fit sftH 1 7 , XttWdPg 1 9 rojgjl^ 
«HtSr^fl<l«i«gFBfek: J: o Tg«-*-& £ J: 0 m 

0 0 0 4 

[*HE2r&] fi 

[ffijEA*] 

[0 0 0 4] ftjfcsafBW^M^SraiftLfcmbro 
yi^a.^*y — rofflf«©»#ii* • m&mfti-ii 5~2 

o [v] osmjE^^T'fcsfcfc, mmisiffico— mz. 

te*:<Dmi±WMzWz-5 1 5~2 5 [nm] 

5. il^<D3. 3 [V] fim^^nay 

t°zL — ^<Of^S[o]S§Sl5(C»4, 7~10 [nm] CQi?£CD 

5. IE(Cs *a£<£>0. 2 55^nyKfCJ:577y-> 
a-^^y ft^r-r^nnvf^. — ^icfcutll 1. 8 

[v] ma.z>&mmw£-ei%i£W}ft&m&.irz>tz#>, m 

4 ~ 5 [nm] <E>i¥£<E>4*- bt&MRfc*-*- 

3. 3 [V] -CtM^^Itiir-rs^iCfi, ^mfttc 3 

4~5 [nm]*©y-hi|W(l. 8 [V] 
m). 7~10 [nm] ffcoy- Mfij|HB((3. 3 [V] 
f), 5-2 5 [nm] hmSfflgi (79 

[¥i«I3] 

[ffljE^f^a^] 0 0 2 2 

[0 0 2 2] 111 1 M^ftHOjfcife&iJl 1 T-fo5^*ft:* 

-A^rofettT-^OofctHrffiHT-fc 9 , H 3 f4HI 1 (c^f 
B-B«l©{fl:«T?«)ofcWfffiH-C?fcl3, H4ttHl«^ 

•t-c-c,^<Dte«T?§]ofc»f®igit?fcs 0 ^jb\ muz 
fc^t, HSrj!.*<i-5fc«>, ^^-rssrfliieaKi 

9, EM2 O«ftt0*Sr«»&LTV^o 
[?ttIE4] 

[ffijE*f*5g^] 0 0 3 1 
[«jE*ffi] 3EJE 
M3Ert^] 
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[0 0 3 1] ffiiattjl&& h 7 ^Q2lt tfj^tf 

SbtfMtfltosi. 8 [v] jc^^^tv, H6*«ii 
roil £ a* 5 [nm] msf-^^^tLTu^. y— r-Jgig: 

[«I*t*^S«] 0 0 6 9 

[0069] us t-i^m<ommmm 2 x-fos^^ 

[^MfflTE 6 ] 

MtjE*ttfc£l«] 0 0 9 8 



[*|]E3Srtt] §E3E 
MfcErtS] 

[0 0 9 8] HI 2 3 tC^-T J; 5 -=y-f 2 cnyf^- 

^8 011 fAftMSSB* $ijfpg&, ^^g|5, |B««, AfctS 

SB, &tf^**Bt2:/n -fey -9-^.-5, MCPU)8 lfi 

(1/0)83 "CS£)tc?i%TV N 5> 0 lS«g|5f4 RAMUS' 
h 8 4MROM^y h 8 5f«$}lTV^?,. RA 
M^-—>y g 4{c:f±DRAM (Dynamic R_andom Acce 
ss Memory) WSRAM (S_tatic .Random Access 
Memory) i^li^tV^. R OMa- f- 8 5 \Z (4 

hFi5ttAllJ^f-^/^(I/0 BUS)8 7^4L 



